Autoregulation of transcription of the hupA gene in Escherichia coli: evidence for steric hindrance of the functional promoter domains induced by HU.
The molecular mechanism of autoregulation of expression of the hupA gene in Escherichia coli was examined. The promoter of the gene contains a palindromic sequence with the potential to form a cruciform DNA structure in which the -35 sequence lies at the base of the stem and the -10 sequence forms a single-stranded loop. An artificial promoter lacking the palindrome, which was constructed by replacing a 10 nucleotide repeat for the predicted cruciform arm by a sequence in the opposite orientation, was not subject to HU-repression. DNA relaxation induced by deleting HU proteins and/or inhibiting DNA gyrase in cells results in increased expression from the hupA promoter. We propose that initiation of transcription of the hupA gene is negatively regulated by steric hindrance of the functional promoter domains for formation of the cruciform configuration, which is facilitated at least in part by negative supercoiling of the hupA promoter DNA region. The promoter region of the hupB gene also contains a palindromic sequence that can assume a cruciform configuration. Negative regulation of this gene by HU proteins may occur by a mechanism similar to that operating for the hupA gene.